Objective: To examine predictors of death in young offenders who have received a custodial sentence using data routinely collected by juvenile justice services. Design: A retrospective cohort of 2849 (2625 male) 11-20-year-olds receiving their first custodial sentence between 1 January 1988 and 31 December 1999 was identified. Main outcome measures: Deaths, date and primary cause of death ascertained from study commencement to 1 March 2003 by data-matching with the National Death Index; measures comprising year of and age at admission, sex, offence profile, any drug offence, multiple admissions and ethnic and Indigenous status, obtained from departmental records. Results: The overall mortality rate was 7.2 deaths per 1000 person-years of observation. Younger admission age (hazard ratio [HR], 1.4; 95% CI, 1.0-1.9), repeat admissions (HR, 1.8; 95% CI, 1.1-2.9) and drug offences (HR, 1.5; 95% CI, 1.0-2.1) predicted early death. The role of ethnicity/Aboriginality could only be assessed in cohort entrants from 1996 to 1999. The Asian subcohort showed higher risk of death from drug-related causes (HR, 2.5; 95% CI, 1.1-5.5), more drug offences (relative risk ratio [RRR], 13; 95% CI, 8.5-20.0) and older admission age (oldest group v youngest: RRR, 9.3; 95% CI, 1.3-68.0) than nonIndigenous Australians. Although higher mortality was not identified in Indigenous Australians, this group was more likely to be admitted younger (oldest v youngest: RRR, 0.31; 95% CI, 0.15-0.63) and experience repeat admissions (RRR, 1.6; 95% CI, 1.0-2.4). Conclusions: Young offenders have a much higher death rate than other young Victorians. Early detention, multiple detentions and drug-related offences are indicators of high mortality risk. For these offenders, targeted healthcare while in custody and further mental healthcare and social support after release appear essential if we are to MJA 2004;
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e recently reported very high death rates among young offenders in Victoria, Australia. 1 The overall age-adjusted standardised mortality ratio was estimated to be 9.4 for males and 41 for females. These standardised mortality ratios were higher than those in groups of comparable age with schizophrenia or eating disorders. Furthermore, the cohort of offenders contributed 12% of all Victorian drug-related deaths.
Social adversity is common in this group, 2, 3 often accompanied by early offending, psychiatric disorder, substance misuse and self-harming behaviour; [4] [5] [6] [7] [8] these factors predispose to high risk of death. Indigenous young people and those of Asian background are consistently over-represented in custody, 9, 10 and have characteristically high rates of psychiatric disorder 11 and drug offences, 10 respectively; these may be identifiable groups at increased risk of early death. 12 We extended the original mortality cohort study by ascertaining additional deaths between 2000 and early 2003 with a view to identifying predictors of death using data collected routinely by juvenile justice organisations.
METHODS

Study population: offender cohort
The term "young offender" denotes a person who had received a custodial sentence by the age of 20 years. All adolescents who received their first custodial sentence in the state of Victoria between 1 January 1988 and 31 December 1999 were identified. To ensure the cohort comprised all those receiving their first custodial sentence within the study period, we included only individuals aged under 15 years on 1 January 1988 (ie, those under the minimum mandated age for detention at study inception). Although data were only collected on those entering the cohort aged up to 20 years, mortality follow-up continued until 1 March 2003 (when individuals might be aged up to 30 years), thus covering a period generally well beyond the index custodial sentence.
Identification of the offender cohort has been described previously. 1 The cohort was identified through two data sources depending on age at admission. Young offenders aged 15-16 years at the time of sentencing (1988) (1989) (1990) (1991) (1992) , then, after a change in legislation in April 1992, those aged 10-16 years were placed on statutory custodial orders for supervision by the juvenile justice section of the Victorian Department of Human Services. In Victoria, a dual-track custodial sentencing system exists, so that offenders aged 17-20 years can serve their custodial sentence in either a juvenile justice centre or an adult prison (managed by the adult corrections section of the Victorian Department of Justice) at the sentencing court' s discretion. We obtained 2401 unique records for distinct individuals who were from juvenile justice and 740 from adult corrections institutions. The two sets of records were combined and duplicate data for the same individuals were identified and combined.
The cohort consisted of 2849 offenders (2625 male), minimum age 11 years. Median age at first detention for males was 17.9 years (interquartile range, 16.6-19 ). This last category displayed evidence of movement between juvenile justice facilities, but it was unclear if this was transfer in the course of a single sentence, escape and readmission, or readmission. These were classified as "possible readmission". Ethnic and Indigenous status. The juvenile justice and adult corrections systems collected different information, which we combined to determine ethnicity and Indigenous status. In the juvenile justice system, ethnicity was self-identified, while, in the adult corrections system, the offender' s country of birth was recorded. Indigenous status was self-identified in both systems. Completed records before 1996 were sparse. Of the 1592 offenders admitted between 1996 and 1999, 1104 self-identified as Australian or were born in Australia, including 128 Indigenous Australians. Small group numbers necessitated classifying the remaining individuals into the following categories:
• those identifying with or born in an English-speaking country (34); those with insufficient information (91 "non-Indigenous" and 14 with no information) were included in the "non-Indigenous Australian" category;
• those identifying with or born in South East Asia, China and Southern Asia were classified as "Asian" (221); • those identifying with or born in other non-English-speaking countries were classified accordingly (128).
Ethical approval was obtained from the Royal Children's Hospital, the Victorian departments of human services and justice and the Australian Institute of Health and Welfare.
Statistical analysis
We analysed the data using Stata software, 16 and compared mortality rates between subgroups using Cox proportional hazards models (survival analysis) with time from date of first admission to death or to censoring at the end of follow-up. We performed comparisons among subgroups defined by ethnic/Indigenous status using multinomial logistic regression with non-Indigenous Australian as the reference category.
RESULTS
The 143 deaths in the offender cohort correspond to a crude mortality rate of 7 deaths per 1000 person-years of observation (PYO) Cause not known 5 -
Note: Medical causes of death were diseases of the circulatory system (1), infectious diseases (2), neoplasms (2), poorly defined illness (1).
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(Box 1). The leading cause of death was substance related, followed by suicide and then non-intentional injury. Five recent deaths recorded by the National Death Index had no finding as to cause. All-cause mortality rates were compared within subgroups of predictors (Box 2).
There was no evidence of a mortality difference when compared between three admission periods, the sex of the offender or offence profiles. There was weak evidence that offenders admitted under 17 years were at increased risk of death. When age group was entered as a continuous variable, the association was clearer, as average risk increased with decrease in age (hazard ratio [HR], 1.4; 95% CI, 1.0-1.9; P = 0.030). Offenders with a drug-related offence, those who were readmitted and those who were possibly readmitted showed an elevated risk of death. These associations remained after adjustment for admission age group. Adjusted hazard ratios were 1.5 (95% CI, 1.0-2.0; P = 0.035) for drug-related offence, 1.7 (95% CI, 1.0-2.7; P = 0.045) for known multiple admissions, and 1.6 (95% CI, 1.0-2.5; P = 0.030) for possible multiple admissions.
Associations between cause-specific deaths and all covariates were examined. There was clear evidence of association between drug-related death and any drugrelated offence (HR, 2.5; 95% CI, 1.5-4.1) and Asian ethnicity versus non-Indigenous Australian status in the 1996-1999 subcohort (HR, 2.5; 95% CI, 1.1-5.5). Being in the younger age group when admitted predicted death from non-intentional injury, with an average hazard ratio of 2.7 (95% CI, 1.4-5.2) for decreasing age group. There was no evidence of associations between suicide and any explanatory variable.
Analysis of the effect of ethnic/Indigenous status had limited power, as only mortality in the group of offenders admitted from 1996 to 1999 could be assessed. Consequently, associations with increased risk of death from all causes in offenders of Asian birth and Indigenous offenders could neither be confirmed nor excluded.
To explore further possible associations between ethnicity/Indigenous status and death, we examined the distribution of categories within cause-of-death classifications (Box 3). Despite the lack of identifiable association with deaths from all causes, nine of the 12 deaths in the Asian group were drug-related and none were from suicide or non-intentional injury.
Possible subgroup differences were then assessed by means of multinomial logistic regression (Box 4). Compared with nonIndigenous Australians, Indigenous offenders were over-represented in the youngeradmission age groups, while the Asian offenders were over-represented in the older groups. There was marked cultural disparity in the drug-related offence patterns. Compared with non-Indigenous Australians, the risk of having a drug-related offence was increased 13-fold for Asian offenders, almost twofold for offenders from other non-English-speaking backgrounds, while Indigenous offenders showed half the risk. 
The Indigenous group was over-represented in both known and possible readmission groups. Conversely, the Asian and nonIndigenous Australian groups had similar readmission levels.
DISCUSSION
Almost three thousand young offenders were included in the study, of whom 143 (5%) had died by a median of 6 years of follow-up, when the mean age of the cohort was 24 years. The overall mortality rate was 7.2 deaths per 1000 PYO, compared with 0.5 deaths per 1000 PYO for the equivalent Victorian population between 1988 and 1999 (see erratum for reference 1). Leading causes of death were drug-related, suicide and non-intentional injury, with death rates per 1000 PYO of 3.3, 1.7 and 1.5, respectively. Again, this is well in excess of the equivalent Victorian population. 1 Death was predicted by younger age at admission to custody, repeat admissions, extensive movement within the juvenile justice system (possible readmission) and drug-related offences.
Detention rates of juveniles in Victoria are considerably lower than those in any other jurisdiction in Australia, 9 suggesting that our mortality estimates may not generalise to other jurisdictions. Nor will the findings be representative of most young offenders, who generally receive less intensive, community-based orders rather than detention. Our study invites a national data-matching study to identify interjurisdictional consistencies and discrepancies in patterns of offending and mortality. That we did not find an association between offence profile and mortality is unexpected, and may be inconsistent with a recent United Kingdom report of self-inflicted deaths among prisoners in England and Wales in 1999-2000. 17 A possible reason was that that study used a less strict definition of suicide, which included "probable suicide" classified by clinical consensus. The authors reported that 41 of 172 prisoners who were deemed to have committed suicide had been charged with or convicted of a violent offence.
Potential limitations of our study include possible incorrect specification of death owing to incorrect or missed matches. Only high-probability matches provided by the National Death Index were accepted after considering identifying data, making it unlikely that offender deaths were overcounted. Measurements other than death were limited to the period of cohort identification (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) , while deaths were ascertained for a further three and a quarter years. Thus, further admissions and offences between 1999 and end of follow-up would have been missed for offenders under 21 years. Assessment of ethnicity varied between data sources, with juvenile justice clients (72% of cohort entrants in the relevant 1996-1999 period) reporting the ethnicity they identified with, while adult corrections clients reported country of birth. These classification problems may have resulted in some mis-specification and attenuation of observed associations. Repeat custodial sentences may have been underspecified, but, as patterns of risk associated with "known" and "probable" readmissions were similar, this is unlikely to have substantively affected our conclusions.
Our findings confirm an earlier suggestion that early detention and repeat admissions mark ongoing risk of early unnatural death, 18 especially from non-intentional injury. Individuals detained in a juvenile justice facility in Victoria have typically had recurrent contact with the legal system, often resulting in multiple, earlier non-custodial sentences. 19 Those who continued a criminal career as adults are more likely to have been younger at first detention, 20 and to be from disadvantaged backgrounds with endemic violence, neglect and a family predisposition to mental disorder.
2 Such backgrounds are also common among those who later go on to develop antisocial personality disorder, 21 a mental disorder itself associ- 
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ated with an increased risk of early unnatural death. 22 We were unable to assess direct indicators of mental health in our cohort, but the elevated suicide rates, 1 based on the coroner' s assessment of intent, implies that mental illness may have contributed. 12 Substance misuse is clearly implicated, as indicated by the elevated risk of death associated with drug-related offences.
Culturally related social marginalisation
Incomplete data collection before 1996 of ethnic and Indigenous status resulted in insufficient power for us to examine its relevance directly, beyond identifying that Asian offenders were at increased risk of substance-related death. However, in the subcohort with admissions between 1996 and 1999, Indigenous offenders were overrepresented (13% of 11-17-year-olds in the cohort, compared with 0.9% in Victorian 0-17-year-olds 23 ). Although Indigenous offenders did not appear to have a higher death rate than non-Indigenous Australians, we observed admissions at a younger age, and more readmissions, consistent with early-life 3 and transgenerational 11 disadvantage. Young Indigenous offenders may therefore be at higher risk of death due to higher rates of early disadvantage. Although speculative, this suggestion is consistent with the recent report of a considerably lower survival rate for Western Australian Indigenous adult prisoners post-release compared with non-Indigenous prisoners. 24 The Asian subgroup was more likely to be older at first admission, to have been convicted of a drug-related offence than all other offenders, and to be at greater risk of death from drug-related causes, thus not apparently conforming to the general pattern. Opiate dependence may directly account for the association, although community rejection, social marginalisation and alienation may play a further role.
Summary
Young offenders are over-represented in premature death statistics, with 25% of Victorian drug-related deaths in males aged 15-19 years believed to occur in this group. 1 Early custodial sentence, multiple detentions and drug-related offences are indicators of high mortality risk. These findings provide a strong rationale for continuing to treat mental disorders and substance misuse beyond the offender' s custodial sentence, in partnership with community agencies, and in a way that takes account of cultural factors.
